Based on the night light data, urban area data, and economic data of Wuhan Urban Agglomeration from 2009 to 2015, we use spatial correlation dimension, spatial self-correlation analysis and weighted standard deviation ellipse to identify the general characteristics and dynamic evolution characteristics of urban spatial pattern and economic disparity pattern. The research results prove that: between 2009 and 2013, Wuhan Urban Agglomeration expanded gradually from northwest to southeast and presented the dynamic evolution features of "along the river and the road". The spatial structure is obvious, forming the pattern of "core-periphery". The development of Wuhan Urban Agglomeration has obvious imbalance in economic geography space, presenting the development tendency of "One prominent, stronger in the west and weaker in the east". The contract within Wuhan Urban Agglomeration is gradually decreased. Wuhan city and its surrounding areas have stronger economic growth strength as well as the cities along The Yangtze River. However, the relative development rate of Wuhan city area is still far higher than other cities and counties.
Introduction
Urban agglomeration is an area where the economy, politics, culture and system are highly integrated, and its formation and development process is affected by the space, economy, society and multiple factors. Therefore, the research on the regional development pattern of urban agglomeration not only pays attention to its visual development pattern, but also focuses on the potential economic geographic pattern, namely, differentiation pattern inside the urban agglomeration.
At present, the research on the spatial pattern of the urban agglomeration has changed from mainly relying on qualitative analysis to the comprehensive analysis combining qualitative and quantitative analysis [1] [2] [3] . However, it is difficult for the single statistical index to make a comprehensive characterization of the spatial development of urban agglomeration, and it is in urgent need of expanding the new methodology and new data sources. DMSP/OLS night light data acquired by American military meteorological satellite DMSP cover the information closely related to the distribution of population, city, economy and other factors and realize the organic integration of single statistical index with the comprehensive index system. Compared to the traditional remote sensing data and statistical data, these are available, intuitive and comprehensive and are applicable to the research on the spatial development pattern of urban agglomeration.
The research carried out through the night light data are mainly centered on the urbanization extension [4] [5] [6] [7] , economic and population estimate [8] [9] [10] , carbon emission [11] , light pollution and other aspects [12] . Wang Yueyun, Liao Bing, et al. use the light data to extract the urban construction land and carry out the empirical research in Jiangsu Province and Jiangxi Province by establishing the urban construction land extension form evaluation index [13] [14]; Xu Mengjie, et al. establish the spatial pattern of the Yangtze River Delta with the night light data reconstruction [15] , and Chang Ting, et al. carry out the analysis and research on the spatial and temporal process and characteristics of the Yangtze River Delta urban agglomerations during the urban expansion in recent 10 years [16] ; Shen Tiyan, et al. make the analysis on the spatial structure of urban system in the Yangtze River Economic Zone and its evolution characteristics [17] . The author holds that the comprehensive consideration shall be made from two aspects-space and economy to make the comprehensive and accurate research on the regional development pattern of urban agglomeration.
The night light data are the new data source. The application objects should not only include the state-level areas and urban agglomerations, but also cover the regional-level and prefecture-level urban agglomerations, thus verifying the applicability of data in the different scale space and enriching the achievements of empirical application research. Therefore, this paper selected Wuhan urban agglomeration as the research object, carried out the investigation at the county-level space with the night light data and economic statistical data, made intuitive recognition of urban spatial pattern, and deeply analyzed the economic difference pattern.
Data Source and Research Method

Research Area
Wuhan urban agglomeration covers Wuhan and its 9 surrounding cities includ-ing Huangshi, Ezhou, Xiaogan, Huanggang, Xianning, Xiantao, Tianmen and Qianjiang within the range of about 100 kilometers of radius, with the area of 58,052 km 2 , which is commonly known as "1 + 8 urban circle". Upon the investigation at the county (provincial directly governing city, county-level city and district) level, Wuhan urban agglomeration includes 39 basic spatial units.
Data Acquisition and Processing
The data used by the research are mainly remote sensing data (night light data), statistical data and auxiliary GIS data. Among them, night light data are from the website of the National Geophysics Data Center which cover the night light 
Research Method
Spatial Structure Correlation Analysis
The urban spatial structure correlation fractal research generally uses the correlation dimension to scale, with the formula as follows:
where: r is the selected distance; d ij is the straight distance between Cityi and Cityj within the urban system; H is Heaviside function; D is the spatial correlation dimension, whose numerical range of spatial correlation dimension D is 0 -2. When D approaches to 0, it indicates that urban distribution height is concentrated in a primate city; When D approaches to 2, it indicates that the urban 1 There is only 15 years of data open to public currently. 
Urban Spatial Evolution Process Analysis
To measure the urban spatial evolution of Wuhan urban agglomeration in 5 years, the standard deviation elliptical figure can be made. The ellipse center reflects the relative position and change of core of factor spatial layout; Long axis and short axis of the ellipse characterize the dispersion degree of factor spatial layout in the primary and secondary direction respectively. The rotation angle reflects the main trend direction of its distribution; The area of the ellipse characterizes the concentration or dispersion degree of factor spatial distribution [19] . The standard deviation ellipse of different years can be used to observe the dynamic characteristics of core, denseness, direction and form of discrete data changing along with the time in the spatial distribution [20] .
Economic Difference Spatial Pattern Analysis 1) Coefficient of
Variable is used to measure the relative difference level of regional economic development.
( )
2) The global and local spatial auto-correlation analyses were used to identify the static and dynamic pattern characteristics of the economic geography of Wuhan urban agglomeration.
① The global Moran's I index can be used to measure the spatial correlation and spatial difference degree among regions. Moran's I value is between −1 and 1. The value more than 0 indicates the positive correlation, while the value less than 0 indicates the negative correlation. If the value is larger, the spatial distribution correlation is more significant. What's more, the value approaching to 0 indicates that the spatial distribution presents the random distribution. ② LISA (Local Indicators of Spatial Association) analysis can measure the correlation of the regional spatial units, and conclude the spatial agglomeration area. To facilitate the processing, the Formula (3) can be used to select yardstick r, with scale Δr = 15, and a series of dot pair (r, N(r)) are generated (as shown in Table 2 ).
Results and Analyses
( ) 
Dynamic Evolution Characteristics
Economic Difference Pattern
General Characteristics
The night light data can synthetically characterize the breadth and intensity of human activity and is closely related to the urban economic factor. Therefore, this paper makes the spatial visualization of the night lighting intensity vector data of each spatial unit on the GIS platform ( Figure 5 ). The overall development of Wuhan urban agglomeration has the difference and imbalance in the economic geographic space and presents the development trend of "stronger in the west than the east".
In order to further know the economic difference pattern of Wuhan urban agglomeration, in combination with GDP, per capita GDP, social fixed investment assets and total social consumable retail sales data of Wuhan urban agglomera- It is worth noting that there is only one growth diffusion area, namely, Wuhan municipal district, which indicates that though the average annual growth of Wuhan municipal district is slow, yet its relative development rate is far more than that of other cities and counties.
Conclusions and Discussion
1) General characteristics of urban spatial distribution of Wuhan urban agglomeration present the core-edge structure with relatively dense core and relatively sparse edge. Wuhan and Xianning, Xiaogan, Ezhou and Huangshi gradually gather into the core urban concentration area. Meanwhile, the surrounding space joints also develop constantly and form several sub-regional spaces, presenting the radial core urban concentration area.
2) The spatial correlation of Wuhan urban agglomeration is significant, and its urban land has the characteristic of shaft-driven linear expansion "along river"
and "along road". With Wuhan as the center, six radial transportation corridors eastwards, westwards, southwards, northwards, northeastwards and northwestwards are formed to connect various city and town clusters. 
